Experimental study of flow field characteristics in tidal stream turbine arrays by Nuernberg, Martin & Tao, Longbin
Nuernberg, Martin and Tao, Longbin (2016) Experimental study of flow 
field characteristics in tidal stream turbine arrays. In: Proceedings of the 
ASME 2016 35th International Conference on Ocean, Offshore and Arctic 
Engineering (OMAE2016). ASME, New York. ISBN 9780791849972 , 
http://dx.doi.org/10.1115/OMAE2016-54516
This version is available at https://strathprints.strath.ac.uk/63358/
Strathprints is  designed  to  allow  users  to  access  the  research  output  of  the  University  of 
Strathclyde. Unless otherwise explicitly stated on the manuscript, Copyright © and Moral Rights 
for the papers on this site are retained by the individual authors and/or other copyright owners. 
Please check the manuscript for details of any other licences that may have been applied. You 
may  not  engage  in  further  distribution  of  the  material  for  any  profitmaking  activities  or  any 
commercial gain. You may freely distribute both the url (https://strathprints.strath.ac.uk/) and the 
content of this paper for research or private study, educational, or not-for-profit purposes without 
prior permission or charge. 
Any correspondence concerning this service should be sent to the Strathprints administrator: 
strathprints@strath.ac.uk
The Strathprints institutional repository (https://strathprints.strath.ac.uk) is a digital archive of University of Strathclyde research 
outputs. It has been developed to disseminate open access research outputs, expose data about those outputs, and enable the 































5HVXOWV DUH VKRZQ IRU H[SHULPHQWDO VWXGLHVRI VLQJOH WKUHH DQG IRXU WXUELQHDUUD\V DQG VRPHSUHOLPLQDU\13 
FRPSDULVRQEHWZHHQH[SHULPHQWDOPHDVXUHPHQWVDQGQXPHULFDOUHVXOWVDUHPDGH 14 
120(1&/$785( 15 
$'9 $FRXVWLF'RSSOHU9HORFLPHWU\ 16 
/'9 /DVHU'RSSOHU9HORFLPHWU\ 17 
3,9  3DUWLFOH,PDJH9HORFLPHWU\ 18 
+3& +LJK3HUIRUPDQFH&RPSXWLQJFOXVWHU 19 















 7LGDO WXUELQHV RSHUDWLQJ LQ GHQVHO\ VSDFHG DUUD\V RI WXUELQHV FDQ EH RSWLPLVHG LQ GHVLJQ DQG ORFDWLRQ WR34 












PXOWLSOH DFWXDWRU GLVNV >@ DQG VPDOO WKUHH EODGHG URWRUV > @:DNH YHORFLW\ DQG WXUEXOHQFH VWDWLVWLFV DUH47 
SUHVHQWHGIURPSRLQWZLVH$'9DQG/'9PHDVXUHPHQWVWKURXJKRXWWKHZDNHUHJLRQDQGVKRZVLPLODUWUHQGVLQ48 



















Figure 1 - Array Configuration 67 
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Figure 2 - Moving Average Ux 93 
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Figure 3 - CAD Model of scaled Model with support plate 95 
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Figure 4 - Arrangement and extent of numerical domain 107 
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Figure 6 - Velocity deficit comparison in Wake of Single turbine and 3 Turbines at 0.5m/s 140 
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Figure 7 - Comparison of L3 Arrays with 0.5m/s current 142 
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Figure 8 - Comparison of L5 Arrays with 0.5m/s current 159 
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Figure 10 - Comparison of Turbulence Intensity characteristics in arrays with 3D longitudinal spacing (Top) 188 
and 5D (Bottom) 189 
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Figure 12 - Preliminary comparison between CFD and experiment results (3 Turbines, 0.5m/s) 199 
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